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i P (om y]^ao)^.s. *j«Ai3r]7H ^, -as: **« n 

& t±3LS- », Al^§ «H^|ol(60)» ^-n 7]*\ ^-(10) 

^^4(^44 3-31). o] nj, ^144 #7jl» ^^}7] ^Ji ?|^(74)^ 5fl^ 

^iL £3^(72)3.^15) og^^. 7>f , ^ t [ lT (i) g I P (i)]* 3E*«fciL, «4* 
* a] ^ 4^s)-(TDM:Time Division Multiplexing)*}*}, a] 4^5)-^ £*Hi ^ 

€ a] JlS-Ai o>^]u> ^5i]o]( 6 o)l- ^g-Sfl 71*1^(10) o.S fl^. S^. ^ 

°fl ^2- ^1^(74)^ J\m a]^# ^§>7l $n ?W ^^-«[I T (i) « Ip(i)]* 

i^*V ^5Z)-S.ofl tfl*|) A} tflAlofl S c 4^2}- SE^ ^ Cj-f^ 

^144 ^1^1, *1H ^iL 4^(76)^ 7)^(10)^.3.^ o)^ o>Eflu)- 
^^I 0 l(60)» -f-*fl ^AJ^- XU xl<H aj^o) sfl^ *Qg ^-^(70)3.-^ 
*fll ^-Aj[H(i)]^r °]-§-*H J±aJ-§}jl, sty**- XU XM <aasJM *l)2 *)H A]jr 

« 4€*Ka, ^2 *1H Ajs* cflolH} ^ ai^«.( 8 o)s. #^^rf(^4 6 i=*X|). 

<^7H, x| 2 xM aij:^, ^a]^ tfloiBj- Aij:$o| ^ ^ ^ 

4f t>^M- ais ^ofl o^gfl ^48 ^H*l ^ig^ ^ 

^146 ^1^, ^Ji 4^(78)^- -5L-& Sfl^-S. ^AJ^ c-)| o] Bf ^fifA 

M ^^^-(70)^Bi <a^fb X]l JH§[ 
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H(i)]o.S.^ H€- ^- *BSS ^€ HH^ ^iilr-i; cflo]^ ^Ji 

<42> 



<43> ^7lA^, r (n,k)fe k«]*fl °l-§-^l n«i*fl ^1^-5. i+^tj-. 

<44> 5] r(k)=H(k)s+n(k)=U(k)I(k)V(k) H s+n(k) 

<45> o}7H, n (k)^ ^--g- q-E^-iflji, U(k)2 (k)VH(k)^ H(k)l- °4«V^<y *31 <3 

-tFi^ e>i4«y #o]# ^-€fl(SVD:Singular Value Decomposition)^ Stt tj-g- *r 

«^ 6 ^ ^-o] JZ.«^^tq-.- oV^q. aol^ ^(SVD)ffl tfl^Hfc Da-Shan 

Shiu, Gerard J. Foschini , Michael J. Gans ^ Josep M. Kahn^l ^«fl "Fading 
Correlation and Its Effect on the Capacity of Multielement Antennas Systems"2}-^- 
2000^ 3-a°ll IEEE Transactions on Comm. vol. 48, No. 3^1 

s|M*l 502-513^^1 7flAlS)o] ^cf. 

<46> „ T1> , 

6] s=TPd 

<47> «^7H, T sf ^ 7l*lSMH A S^tb a)3 aflolA)^ 2)3 ol^-^-g-^- 

M-bHH, o]^ P i=. d iag[p]SAi 2)3 ol^^(p)tt tflzj- u^ufl o^tf ^g^. 

^(20, 22, ... SE^- 24)^ 4^*0 fj- a] Jr[ 
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*=h ^7}(n)^ 1^-4 3.JL min(N,KH*} < ?l ^^M^. 

<49> H H H 

r d) = [ W (.) d (.) + w (2) <l(2) + ' ' ' + W (N) d (N) ] H (1) + n (1) 
«•<»-[ W (1) H d 0J + W (2) H d (2) + . . . + W (N) H d (N) ] H m + n (2) 



r (N)=t W (1) H d (1) + W (2) H d {2) + . . . + W (N) H d (N) ] H (N) + n (N) 

7] 

<so> o^H, r(1)> r {2 ), ... ^ r (N) ^ >)U ~ *llK ol^^^M 01^^.0^ 
& t^o)^. AiJil-^- M-h}^^, £€- 4 ^€ ^]o]b)- ^iLl-(d)aj d(i), 

d (2 ), ... ^ d( N) ^-S o)^^^, d ( i)=[di 0 ... 0], d (2 ),=[0di ... 0], ... ^ 
d (N) =[0 0 ... dj^ 7l*l^-(10)°lH N7fl^ o]^s. z^jijg. Ji^fl cIHb]- ^jif z]-z}- 

W(i), W( 2 ), ... ^ W( N )^ 71*1^(10)^5.^ N7flSl o] -g^-^. ^vfl xi\)o}B\. 

tf*g 7l^# £^Kr ^ *M* M-Bh-fl:*, W( k )*r ^3 

BflojAl^ ^^( T )cll Sfl^ZL, H (1) , H( 2)) ... S> H( N )^ N7fl^ °1^M-<*IH 

*U ^R3*# ^ H-Bi-^cf. o] d(1)> d(2)i ... * d( N )# 

w}<4 = 7 fl o]^ dl o. ^ £ d ( i)=[d 1 d! ... di] 

d(l)=[di di ... 0] ^ i^cl 7>^]-cf. n><a, a- i£^ofl ^ <>1* ^ # 

^ ^^1 ^ °§ H=* ^1 ^rjl -6}*fl 4|g 2^ 371) Cf2^1 ^ °} 

*-a #*1 « ^ ##5H7l7] ^Sfl, *j-g- 
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W(i)=W(2)= ... =W( N )=To|Ji, H(i)=H( 2 )= ... =H (N) =H(k)^jl 7>^S>^, J2.€- ^ 4^3. ^ 
4l€ ^i.«(d)^r 41 ^H3[H(k)]4 4°14 4U>«(r=[r ( i) r (2 ) ... 

rQ,)])* 4-$-*H 4^- ^44 84 *I4* M 4€€ ^ &4. 

<51> d(Jfc) = U" (*)r(Jfc) = U " (*)(H(*)s + n(k)) 

= U w (A:)(U(/t)2:(^)V // (k)s + n(fr)) 
= £(&)V" (*)TPd + U H (k)n(k) 
8 ] =S(*)Pd+n(*) 

<52> oj7.H, U(k)4 V(k)^ 4^4 ^(Unitary) *J1* 44 4444, 2 (k)^ 

44 ie 44^4. h=«, ^44 3^ 434-4 444, 

T=V(k)ol<Hc> ^>J7, P Node _ B ^ 4^ 4~g-44 *fl^ -g-^ S) 

444-71 44 434444 tb4. £ 44^, 7l44(io)<i4^r oi^ 

(20, 22, ... lE^r 24)4 PI:*- 43^S P No de-B* 434*1^14. ^1^1, -3 

^4 4*^(20, 22, ... S^r 24)A5.^-B] 4 JH «M(2 ue)* 4» 
^44 94 £4 S^4^ 4 4^ ^IS «(2 Node-B)* ^>31, 7l4^ 8 jt 
(2 Node-B)^4 44 €*3(Water Filling)^4 ^ PNode-Bl" ^4. 

<53> 2 =diag([ EuE(k(l),n(l)), 2^(^2X11(2)), • • • , SuB(k(N),n(N))] 

[^■&t<q 9] Node - B 

<54> ^714, ^|e^ ^g^^^r "Digital baseband transmission and recording"44^ ^1 

'Jan ff.M. Bergmans'^ £14 7^4^- :t±^ (Boston) 4 4*1^: KLUWER ACADEMIC 
^4 1996\1^1 ##4 4^1 711444 &4. °1 4} , V^r 4 €-3 44 

4^ 44445. 44. 
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<55> ^|48 ^l^ofl, c^olBj- ^a. -5i<W80)fe ^o}e1- ^a 4^^(78)5.^-^ 

333. j=l -Al^ t)lo]H} ^Ji^M-H *H ^a 4^-f(76)^B| <a^tb 

3)1 2 *H -tiM €«Kr * *fl^S =r^l^ cH** jfljuHHt ^^^-Jl, -ti^ 

«: *flttS N e (k)(0^ N e (k)< N)7fl5l 3Hi=}- ^a#^- dHo}b). ^a. 4^" 

^-(82)3. #^^4(^150 #7fl). 

<56> »150 ^1^1, dl^Bf ^a. I^(82)fe ^o]h1- #^(80)3.^ 

c||olE|- ^JiMr = 31^ ^olo)l Sfl^aHr ^3 71^>(Tblock) ^ €^*}oL, 
tb ^ ^ ^ ^ *m ^IJLtHS-DSCHCi)']^ #^W(^ll52 # 

741). 

<57> ^ > a. ^6j| ^|30 ^Tflfe £ 3<^1 £^1^ ^El, ^|42 ^ *1]44 # 

74]7> ^£|*r *1146 ~ 31152 ^74|*ol ^ZL, ^46 ~ 3)152 #7ll«ol 

<58> £ xofl 71^1-^(10)4 £ 2<i *H32 ^rT^lofl tflt!- ^^1 ^ 

<59> S. 5^ 2. 2<fl ^fl32 cfl^- ifrtgofl ^A]dfl(32A)«- ^^«>7l 

ti^l^, 7>^ ^^14 °1**H «*<8= ^3. *)H 

^711(^100 ^ 31U02 ^7fl#), €«Hr °1^1"^ 3MeM~§- tf^fe ^711(^11104 ~ 
311110 #7)1*), 3jEJj^ r-llo]E}^ ^Jr^-i- -fl^fe ^1(^1112 ~ 

311118 ^7ll#) * tflolBj- 30^32)- S><a^-B 3J^## 7H+*H ^fj} 

^711(^120 #711)3. °1 -?■<>]*! 4. 
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<60> £. 6£r £. l°f| 71^1^(10)^ ^ °1] ^ Q ^AH(1()A)£] , 

9}z])H <H3H(128), ?|«r 4€^-(136), ^ <$ *Ml-(LUT:Look Up Table)(138), 
*}*J= ^3. *)H ^il ^^(140), 3-§- ^2 ^ 2)H^-(142), o]^ *\]o] 

A S^^(144), tVEflu)- a]s ^^-(146), c]]o]e1- ^-*f(148), ^-§- ^2 3*3 Jf 

(150), *fll ^ ^2 ^^-1-(152 ^ 154), yflolAli ^^-(156) ^ 7>^(158)S. 

<6i> £ 6 ofl oVEflu|- <^5]H(128Hf N7fl^1 71^1^- ^ufl-dso, 132, ... ^ 

134)# gJL, m ~ *flK o]^#(20, 22, ... ^ 24)3.^ ?-f|# # 

^(uplink) #-g- *]H *fl^ ^ls^-(HS-DPCCH)* *Sfi ^*>oL, a] J: 

-2^r ^-B- *m ^, cflolBf afli *f]oJ aij:^ A] 

jL-i-o] 7 >^ ^11 ~ ^1^»(20, 22, ... ^ 24)5. ^t^. 

<62> ol tt)], ^130 ^1^1, ^i. J^PjL(i36)±r 71^1^- o^)oKi 2 8)# ^ 

n ~ *1]K o]^l-(20, 22, ... ^ 24)5^ ^aI-s}- « o^^-if 
7>^ 4^^, ^l^t 7>^ ^^-i- ^3 

(140)5. #^^^(^1100 #7)1). <^7l^, 7}^ %tL^ tifl°H^ 

<y^^#[I T (l), I T (2), .... ^ I T (K)]4 ^Hl€ Sl^»[I P (l), I P (2), ... 

^ I P (K)]S. ^^4. sj^o) ^cjj^fj^k)]^ ^olAli tg£ 

^({T})^ Sl*HHTi T 2 ... TjK^H, wflojAl^ sj^o^ ^ = q-Ej-^cf.)^ *>u)- 

# 7>5]7l^ <?m^« ^HW. HLth <?l^i[Ip(k)]^ [Ip(l.k) I P (2,k) ... 

I P (N,k)] T ol^^^, o]^s. [Ip(l k) i p ( 2) k) ... Ip(N,k)] ^ §>M-<?1 Ip( n ,k)(<*j7H, 
n-^ 7lX|^ ^lM^ hjj-s. u|-bHH, i< n < N*1t}.)^ o)J=.# ^({p})^ 

52-21 



1020020040107 #^ Q 4x\: 2003/7/11 

[p(D p(2) ... p(J P )](^7lAi ) Jp ^ o}^& ^4 3 7l§ 44W.) ^ 7 >el 
?14. 

<63> n><y, £ 4*1] ^^(74)7> a] g-ig 4^5). ^ O.S. « AJJL-& s$ 

WSM" ?m 4^(136)^ a] ^ rf^Sj- ^ CL5L 7 >^ ^SL« 4 

-£^4. Sth €€^(74)7} a} ^ 4f^ tfl AH] ^-"t 4f^ SE-^r ^^Hr 

4^*|- « Ajjr^ ^^^51* ^-f , « ^>£ 4€^-(136)^ 2£ £ 

^ 4#3h ^Hr ^ <*j rf^Sf «<H *<m## 4^4. 

<64> *fll00 #31^1, ^ *H ^^-^-(140)^ ?m ^3. 4^(136)3.^4 

7># ^ *lH ^SL^- ^S")-JL f T5}i& 

*H ^Ji# #^t!:4(^102 #31). ^7)*\, ^B. *IH ^Ji ^^^-(140)S^-Bl # 

Sj4^r ^EL *)H o)^ ^^.( IusER )^, cflolB}- Aj^«.( 148 ) nj 

*w ^a. ^^^(i44)s A 7 A ^ *m$) °j c ^(i t ,tx)^ 

^Ha]^ ^^-(156)^ 33 9m^(l PtTX )^ g 33 

^H^-(i42)s *^4. °1 °fl, ^ ^^-(Iuser)^ IuserCD. Iuser(2),... ^ 

I USER (N)^.S ^4^, 2=13 o]=.£o} oln3JiS.(Ip TX )^- I PiTX (l), Ip (TX (2), ... ^ 
I P ,TX(N)S T^J^M, 33 tiflolAl^ *]*|>i(I T/n )fc i T(TX (i), I T>TX (2), ... g 

It.tx(n)^ §1-4014.. 
<65> o]^, £ 5 oi) E Ana ^102 #31 u £ 6^1 £a)^ *>*j= ^a^l^^a.^^^- 

(140)31 a. T^ofl ^Aj^s.^ JE^Mr 4-g-4 ^^4. 
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<66> £. 7^ £ 5 o]) £ a]^ 31102 o^^b ^AH](i02A)«- ^^*>7l 

31* *3.-fa>H3.*i, 4^ 7^ ^Ji*^ al-g-*H ^3. 3H ^*Rr 
^^1(^1238 ~ ^1244 #31 10^ o] =.01^14. 

<67> JE 8£- JE 6<^1 5^1 £ ^ 3H ^^-¥-(140)^ ^ofl -^Al<^] 

(140A)^ 7 >^ S|-^(258), tiflolAl^ sS^if £ = Jf (2 60), 3U ~ 31 

J ^cfl^l *m^(262 , 264, ... ^ 266) ^ ^^^-(268)5. ^-^4. 

<68> 31100 #31^1, 4M 7>^ ^JL*^ o^^fi] oi^^s.^. a^sH 

i^*Kr °l^-&# ^j7, ^44 4^ 7 >^ yfi°H^ 

^4 a}^* 1^1 ^^*>uL, M€ £)t!: *11 

o]Al^ ^4 °14&N Sl^i** 4^>W(*ll238 #31). <^7H, 440] 

^tt ^H*l^ i^]-^ °14?H §fl#4^ tiflolA]^ ^jE^7> 4# 

«J]E^#^- 4^- ^cfl o}^- %-<£i£ ^}o)X\^ wflolAl^ 

S.-T- 5Hr4. efl^atfl. <^ Sj-q-^l 1<^1 ^tb «1H^ 3ll ~ 3lN 

HflolAl^ ^E^-fr o] *fl t 3H tiflolAl^ ^eH Sfl^Kr oj^-^o]] ^ol ^3 

<H ^4^1 7>^§>^, ^ofl o}^ tiflolAl^ ^^HM 312 ~ 31N ^jE^l; 

^ <HS ^4- 
<69> 31238 #711-1- ^sJSl-71 4*fi, 7W ^iL ^^-(258)^ ?m 4€ J f(136)iM L 

E-l 4M ?W %3.&<$ <y^l^#[I P (l), I P (2), ... ^ I P 

(K)]* £-4*}^ 5£f-^ ol^-^ ^44:0., 444 4^ 7^ ^iL-f- 

4€€ BllolAl^ o]^^[ It (i) j It(2 ) ( ... ^ It (k)]5.^-e1 ^ofl o] 

t> all^Al^i ^fi^ ol^^s.^. ^^§>J1, 1°11 ^1 «1HA)^ «91S1 ol 
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Sl^iW «fl°H^ ^FHf(260)5L #3^4. 

<70> ^238 #7fl^ofl, ^€ 3$ tg^o} ol^^s. 4^ 

(260)^- 7>^ ^#^(258)3.^ ^1 ^lt!r tifl°W^ 

ti^M afll ~ *I1J s)tfl*l ^^^-§(262, 264, ... * 266)^ 
Sfl^Kr *>43 s|tfl^l #3$4. 4bH. ^A>^ ojs.^ o]rf]^s. 

<>1 S.^ ^fll, *ll2, ... $ *)U ^tfl*l ^^^(262, 264, ... ^ 266)^ ^ ^o. 

tfl^l ^bh«.s.(262 , 264, ... ^ 266)3. #31^ £-*k£|<H *r3E &4. 

<7i> ol xifl, ~ -{d^^-«(262, 264, ... g 266)3. ^ 

^€4. ^Sfltfl, ^ofl BflolAl^ «g^(T)ol % ^t(Ti)«?l 3 

-f ^, I T (k)=19j , ^tfl^l *}f>^(262)3. o]s-^ 9j^^#[I P (k)]ol #§^4. 
^, I P (k)^ ^ <&x}<Q I P (l,k)^ *flll *|tfl*l ^71(280)3 #3=1 jH, I P (k)Sl 

" £*S I P (2,k)^ ^|12 ^tfl*l ^71(282)3 #^s]al, 
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I P (k)3 N ^><?1 Ip(N.k)^ *fllN ^te^l #?»7] (284)5. 44 #1^4. S£^, ^ 

^€ \iH ^ *St(T)ol ^ ^^fl s51(T 2 )«y ^-f ^, I T (k)=2<y 

^-f , *I12 5|cfl^ *I^(264)5. ^^^#[Ip(k)]o] #3^4. ^, ip( k )^ ^ 

^*fl W?] Ip(l.k)^ *fl21 2ltfl^] #^7) (290)5. #3£U, I P (k)4 0I40] 
Ip(2,k)^f *fl22 s|tfl*l #^71(292)5 #^S)JL, Ip(k)S) N ^*fl I P (N,k)fe *])2N 

^tfl^l ^e»71(294)5 44 #^€4. 444-°-5, ^1 ^H- *M(T) 

<>1 J ^l^Al^ *St(Tj)^l ^-f ^, I T (k)=J<?l 3^-, *flj 3)^(266)5. 

^ <?l^i#[lp(k)]0l #^^4. Ip( k ) ^ ^ ^ Ol^O] l p (l (k )^ ^]J1 

^71(300)5 I P (k)4 ^ I P (2,k)^ *llJ2 ^cflA] ^i"7l(302) 

5 #^5]^L, I P (k)4 N i£*ll <?]7Ki I P (N,k)^ *flJN ^tfl*l 7) (304)5. 44 #1^ 
4- 

*)]240 #7fl^M], J 7fl 3] v\)o)X\+ ^15, a]^(k)l- 4^ £a> t£ 

tt o]«)^#S.^-E^ ^11 ~ *flN tiflolA)^ tfiEi-i- 440]] cfl^j. o]^ 

^^^4(^1242 ^1). o]« *)U ~ a||J ^^^-t(262, 264, ... ^ 

266)^ *>4<*i ^lj(l^ J) ^Jf^r «.(260)5^B-] oj^ 

-g-^ JEE^r °l^-il4 £ ^#5-^1=1 ^1 ~ ^e^^ 

^ °1^3W ^fl^Kr -^in^ZL, <&q& o]^^o^ ol^]^4 j4 

«1M^ *]4^ ^j:( n )4 s]tfl 01^.^1 *fl^-^ o]^4 

^« ^ ^^(268)5 #^4. *)U £|tfl*] ^Hfl« (26 2)^ »\}o)*)^ 

^Hf ^-?Hf(260)5^-El ^-<l> £&£r °1^4 ^1 ~ ^1 
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IS. 2}tfl ol^-^ofl Sfl^Kr -S^aL, °J^i, ^V-tlo] ^ 

yilojA)^ tggg.fr Kj=D, im^y} aflo'M^ ^]E^ *} 

^(n) ^ °J^*fl sfl^SKr ^« ^^-(268)3. 

^tfl*] -a^^ *fljl ~ *l]jN 3|tfl^l ^^cf. ^, 

*Hl ^tfl^l #^(262)*f *flll ~ afllN ^tfl^l ^^71^(280, 282, ... ^ 284)5. ^ 
*)12 3|tfl*l a]^«.(264)^ *))21 ~ *ll2N ^rfl*l -M7l#(290, 292, ... ^ 294) 
3. Wei, *flj ajtfl^l ^-^(266)^ ^1J1 ~ ^flJN ^nfl^l ^d^7ll-(300, 302, ... 
^ 304)3. ^^t}. o] xrfl , »1 jn -Strife- tiflojA]^ sj^if ^J=pf ( 2 60)iE.^-E-) 

0353^ s ^ K e (0< K e < K)7fl^ ol^-^o^ <Sl^«.JfEi ols-^-ofl *j) 

<?1^« -id^Ka, ^€ <?1^, j, n ^ 01 

^iofl sfl^sRr o]^^ «}^( k )s. ^ ^>g«-(268)S ^^H, 

€^^(268)^ *fll ~ *)D s)cfl^l ^^^-i-(262, 264, ... ^ 266)5.^ <y =^ 
^ ^1^)^7> *fll ~ m ^bH«-S.(262, 264, ... ^ 266)^ <H 

7> ^jn^l ^7^^ #^£l^^-7># ^t&nfr -f-*tt ^ ZL 

s)tfl*] ^-^(262, 264, ... 5E*r 266H *fljl ~ *lljN ^tfl^l #^7l#^H , 

*fljn 3^*1 ^i^7)^Ei k «l*i) ^l^^l ^tfl ^^-^ o]s. 

^ 4^- *r«M 104 £o] ^ o^r)-. 
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<74> 



io] W< n ) I [I T (k)=j]=min{I PTX (n,k) | [I T (k)=j]} 

<75> <*|7H, A IBS, B*l ^SHM^I A» 

<76> £ o^}^, o}^# o]^^ 7 > o]^-^ H7 ] 3«fl*| #tfca 7>^f- 

n, 5L 8«*f| A 2}tfl*l ^7^ °1^7> 7># ^ 

<77> 2)1242 #7)1^11, ^ ^^«.(268)^ J7fl^ nflolA]^ <?1^[I T 

(k)]#^l isMW ^ 33 ^ 3*H 33 *\)°}*}^ «9t SI^Ut/tx)^ -M^Ka. 
afll ~ 3^*1 ^-¥-#(262, 264, ... 266)3.-^ <gt^ ol^tfa) oldj^g.^ 

il-(Ip, TX )S.Ai ^^^31, *fll ~ *1)J >tfl*l ^^^(262 , 264, ... £ 266)S.^-B] °d 

afl^Hr iaJJl-1- aIbw ^(InSER^i ^^-srl-jl, ^bh^ o]s.^ 

Sl^lrClp,™), 33 tiflolAli oi^^( lTTx) g ^ ^ja.(I USE R) 

» #^^(^244 #3)). ol Tifl, ^ ^ (268)^ afll - *|)J ^tfl^l ^BHjf^- 

(262, 264, ... ^ 266)S^-E] «gsj# 3*11*1 4^ 33 

Sl^idp.Tx)* #3 

<78> o^H, ±^ €3<3£- &*\tfS. #o>7l-^^ I T TX 1- <g«l*H=- ^= ^ a] (Round 

robin)^ tiflolAl^it &m o)^.^s.o] ^.aJ-o] ^cfl<y £a^ i t n § ajtfl a] 

«H(Max C/D1M Sa^, 3^*1 *-8-^ «^7H, 

^4 ^tfl Alo>ol^ofl tfl*flA^ p. Bender, P. Black, M. Grob, R. Padovani , N. 

Sindhushayana ^ A. Viterbi^l ^sfl "CDMA/HDR : a bandwidth efficient high speed 
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wireless data service for nomadic users"Sr^ ^S^ol, 2000^1 7-fi°fl 

^ IEEE Communications Magazine^ vol. 38(7H1 tf) Q ]x) 70-78^°fl£ 7flA]£M &ai, 
TIA/EIA IS-856^1 "CDMA 2000: High rate packet data air interface specif icat ion" Br 
^ 2000M ll^H 7flAl£|<>| ojcf. -Hf-sj, ^ ^ ^ 

. ^tj) ^rfl°J ^ S It tx§ ^tfl a)6}o-|^o] 

&3 ^^Up.TxH sfl^>^ ol^^ 3^>g. ^(31104 ^1). o]» ^efl, J=- 
^ ^l°ll-(138)^ ^-§- ^2: §2 ^ ^1H^-(142)7> n}^l ^ ojcf. a^H, J=- 3] 
°11-(138)^ ^^-l-({p})4 uflc»]A]^ ^ ^^({T})# ^^cf. ^2: 

^ ^1^(142)^7 «>^= ^3. *IH ^-^(140)3.^ <y^^r ols.^o) 

^^^dp.Tx)^^ ^ ^ *K*«(mi, m 2) ... ^ m N )# f^JI, * 3.^ 

^#(mi, m 2 , ... ^ m N )S.^ ^Atr «]B^({m, n 2 , ... ^ n,,})* %3L, ^ o] 

3^ ^^-^(pi, p 2( ... ^ p N ) * ^1 (152)51 <*} 

(QAM Quadrature Amplitude Modulation)(4bits/symbol)^- -^r-lr^r 1 ^ ^.^Sr M^t *}*r9l 
-f jSlsHHcode rate)<=>] 1/2°HS , ^ ^efl^^ ^tsfl 100*4*(l/2)=200 t>lH-I-°l 
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^, ^Atb *lH^7> 200^1 €4. ^7l^, C-flolBf ^3]^ ^1- ^ '100'^r 

<8i> tjq-Bf^l , ^ofl o^*}^, ^-g- ^ ^ ^^^-(142)^ o]^ 

^l:(Ip,Tx)^^ ^ ^ 3*3 ^#(mi, m 2 , ... ^ ra N ) ^ €^ alH^({ ni , n 2 , 

<82> ^1104 ^Tfl^ofl, ^ ^a. ^^^(144)^ <*}-§- ^ ^ ^ *1H^-(142) 

<$mfr igSL^ ti]B ^({ni, n 2 , ... ^ n N }) ^ *>*j= ^3. *\)o] 
(140)3.^ <g§^ xja.( IusER )^. o]^ig ^ tilH^(C UE )SAi oj-^q. 

4lJl ^^^-(146)S #3tN-(*lU06 ^1). ^JL^ a]B ^«m, n 2 , ... * n N })7> 
«lH ^^l7># i+B}ifl^ ^Jl^ «1H ^({n 1( n 2 , ... Si n N })» 

<83> 

ii] C ue = C CueC 1 ) Cue( 2 ) * ' ' c ue( K )] 
<84> *\7)*\, c UE ^r 4# 12^ ^-O] S ^ ^ &r}-. 

<85> 

[^^-X) 12 ] c uE< k )=[c(l*k) c(2,k)- • • c(n,k)] 
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<86> o^H, c(i,k)^r 4^§- <r*H 134 ^ Sa4. 

[^flM 13] ' 0 otherwise f Vn k 

<88> ^ t Vn.k^l^ ^, £.'€- n4 k<*IH I T (k)=I T(TX # n J^Rr k<Hl tflSJHfe n n (k)§ 

c(n,kH tfl «a -Sf|- Ji , O^r c(n,kH ^-£4. 

<89> ^3fl, ^|106 W-^l, ^^^-(146)^ *fl^ ^ A3A^«L(144) 

# *))1 »H 7KPr-(158)5. #^^-4(^)108 #31). 

<90> XI108 n*W ^^(148)^ ^EL yQ6\ ^^^-(140)S. 

cflol^s-tHS-DSCHd), HS-DSCHC2), ... ^ HS-DSCHOO^H ^Hr 

ojb^ H ]B^({ni, n 2 , ... g n N }H -§-#*H 5.31^ 

^Att wlH^r ^o]^^ o]^^ ^o]a] Qis}^ o)s-^o] 

oflol^ ^c,]b|. ^S)l<a# S^-?- (150)3. 

*Ul0 #3]). 

<9l> ^1 110 ^l^l, 3-§- ^ 3^(AMCmi50)^r cflo]^ #^(148)3^3 

^#(mi, m 2 , ... ^ m N H #-£-«H Hefl<y #-^3 $ S^^-JL, £.31^-^3 ^ 
a ^ ^4* ^^(152)3 #^^(^1112 #31). o)^. ^sfl, a^-g- ^ s 

i2.^Jf(150)^r *fll, *f|2, ... g *0N ^ 3^7)=-(170, 172, ... ^ 174)3. ^ 

i 
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« =r SU^. o?7H, ^1 ~ TflN ^-g- ^2 S^7l#(170, 172, ... ^2 174)^ *>q.^l 
*fln 3-§- ^2: S^7l(170, 172, . . . Sife 174)^- cflo]^- ^^(148)3.^ # 

5)5]^ cflolB). Hefl<y 3-§- €S g ^S) ^-^(142)3^ <^*V ^ 

AMC°1] tfl«fl^^-, K. L. Baum, P. J. Sartori # V. Desi^l S>)$\ "Channel coding for 4G 
systems with adaptive modulation and coding"&rfe *H^-.o_3 ^X^M 2001^1 30^ 
^-Bj 6-S 2<£77}x] 4^ Afl H^liS^IM 7 fl3)^ 3Gwi re less' 2001 ^aH^ ^o]^] 
496-501^*1] ^ ^ofl 7 flAls]o] o^4. 

*))112 ^1^1, £2: ^ 2^ o]^g- ^^4(^11114 #31). oil- 

^*fl, *)U ^-¥-(152)^ ^-g- ^2 2^(150)3-?^ <y^*> ^2^2^ 3*}-* 
^-§- ^ ?m *lH-^(142)3^-B-] o]s.^( pl) P2( ... ^ PN )4 ^^Jl, 

3*Hl-§- ^2 1^^(154)3 f^W. ^^^7l ^*fl, <^FMl52)^ 

*)U, *fl2, ... ^ *)lN ^7l#(190, 192, ... ^ 194)3. ^€ *r *1]1 ~ *1W 

#(190, 192, ... ^ 194)^ §>M-«y *fln ^71(190, 192, ... £E^r 194)^ *l]n 
^-g- i£2 S^^(190, 192, ... SE^r 194)3^ °j t£2 §2 °1^& 

^114 ^741^^1 , ^2 ^ =z*3^ tfl^-i- ^Al^l4(>|lii6 # 

Til). ^*fl, *H2 ^-¥-(154)^ *lll ^-t>Jf ( 152)3 3*rl-i- ^ 

= EllH/i3^t (SPREAD/SCRAMBLE) ^M^f ^*r^., 3*HM- «ll o] a] ^ 

-tHf(156)3 #^tr4. ^7H, ^se|] = /iH^l- ^3.^1- ^IJlKCsc) 

4 i£elE ^JlKCsp)-!- ^>?r ^4(CspCsc)^- ^M^, je 6 <*H 7^1^- 
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(lOA)ofl 43 *I3€ ^S. 9X3., £ 6^1 44 qg-ol ^J*^*^ «g ^5. 

&4. 

*Hll6 2=13 4 €3 Ol^^( lT/n( )6Jl «fl^>^. ^Hflsj ttflolAl^ 

*H4 tfl^ ^A>^ 4^ <£A> <gA> S^JJl, tgig ^AJ- 

o l*^#(20, 22, ... g 24)3. *ll°14 ^Jll-^ ^^8^4(^1118 #7fl). °1» 

41 «D, *4N?-(156)fe ^%EL *\}o] ^^(140)3.-^ <g ^ yjj 

o]X\+ 413 S}^(I Tf TxH Sfl^Rr *M ^ <S ^6H-(138)S.JfE] 

Sfl^Vfe tifl^Ali 4^-g- f2, UrO}^ Bflo]A]^ 434 ^^-(154)3.-^ 

*4#-a: *M ^ ^e|*>Ji, 41 3M4 aij: 

#3^ 7RVJf(i58)3 #^4. ^7H, 41 ^ *1el?h tiflolA]^ 43 

ofl ^ N7^ ^Ha]^ *)]2 ^Pf(154)3Jf-£l og^-gj. N7l |o) ^a>^ ^4#* 

44 , ^4 34M- 3.^ 44t!r4. 

^118 t^i, 3H4 aij:^-4 ^1 7iH ^!Ji4 4^*H -<03:^# 7KH1-JL, 
7R>€ ^4* °1^1-(20 1 22, ... ^ 24)5. Sefl<y #^3 ^1^4(^1120 #31). o] 
* ^*ti, 7KHH158) g 7)^1^ o>Efl4 ^5flo](128)7> 4£€4. ^7H, 7KH?- 

(158)^ Hflo]Ai^ ^«.( 156 ) S w. Bl o^^^j. ^oi4 a]s«4 #314 Aij: *le]Jf(i46) 
3^-b] *m 413:4 3-¥-3Jf 3 4^*H 4Ul#(pich 1( PICH 2 , ... 

^ PICHn)* 7>A>§>ai j 7 >*M 34** 71^1^-4 ?H14 (128)3 #3^4. <>1« 

31*11, 7RK=f(158)fe *Hl, A]2, ... ^ *f|N 7Hb7l#(210, 212, ... $ 214)5. ^44 
. *)U ~ ^flN 7H1-7]#(210, 212, : . . . £ 214)^ 44£l *l)n 7RI-7K210, 212, ... 
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214)fe tiflolAl^ 4^(156)3.^3 <y^tb AlJ:^ a]s ^5^(146)5^ 

3 *l]l *H H3L^ ^lS(PICH n )* 7KHr}31, 7}^ 7}x}^ <£ 

314 <^H(128)3 Sfl^SRr ^14(130, 132, ... 2^r 134)5. , 7}# 

^-(158)5^-1=1 71^1^- oj-^m (128)5 7}^ ^4- ol*^*(20, 22, 

... ^ 24)5 H.^ #^5 ^€4. 

^ ^ #*1 g y ^^r M- 71^1^-0.5 #M #n ^ 

3 Jit- 2.^ tiV^J^H U ^ ^ cflojE}- ^ ™.uy o>u|a(- ?1 

c^«§ ^^^>7fl f-o.5*| 4^ 9131 H^Hr «>1^ s|cfl -g- 

^Bl-g-^-5 .515. ^ Jl4* SHr**. 
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1] 

^71 71^1^ *1U *><3*H ^"71 ol§.^6||^ 7>^ ^Ji** # 

^tfl ^ *H 3j£* ^^i, 7>^^ ^1^1- 

^ ^olEj-^^H igSRr O]^^ C-flolB}-!-^ #7l *m ^3. T^H #-§-*M 

7l rfl^ sk>^ ^uxj-i- # 7 l ^ *W °]-g-*H wfl^Ai^ 

M ^-t> ^&I*>^1, ^ <3^r ^^oi ^oltq- AlJil:^ ol^ig 

$ *,lJ=^] *1]1 t^H 4^*B ^J.^ 7}^ #7l o] ^-t-s. s E fl<y 

^"71 ol^^ qojS. & 7fi<3) oV^mi- #JL, #7] 7lx)^ 3= 7 fl 

^ 7i^^- ^bum-i-* ^ji, #7i 7ii^ #7i 7i^R 7^ 

<>1#°H, <#7) m #7) 7l*l^-/ol^ Cf^ o> Efl u|. i^S} ^ jg. 

^1 ^^2, #71 *>t§: *H ^Jife ^H] ^Ji, a}*} Hfl^M^ 

^ ^1^1^#S T^fe *%£L2. SRr 7l ^l^-/ol^ Cf^ 

^Sflq-s. 2.^-5}±r °1^ 

r^^s- 2] 
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^•71 7)7]^SL^B\ % 7 \ *1M3.J^ ^7] *fll «§^*> 

31, #71 7>^ ^71 Tfll S^l^ ^*}JL, ^7] 7W ^S-M 

-*7l yiS. ^7l 7]*] ^rSLS, ^^}JL, #7) #7] 71^1^-0. 

^-71 *J|l Z\)o] X\$.9± ^7) DflojE}. 3.4? ^-fr ^ 4! 

^ *4l 

*m *j- ^12 aw^i, #71 7i^i^ 

3 ^*Kn., ^7) 3^ ^3. *H ^Jil- *>*J= ^3 *IM 

52-35 



1020020040107 #^ 2003/7/11 

<HH #71 ^*H=- Ol^^-fil ^l^M^-* ^*>J1, #7] tfloiq-l-^Bl -tf 7 ] 

*1H^1 i^}^ #7l °l-§^ Hefl-y ^MHl HlH^^:^ ^ 

^#*Kr °1^ cflolBl- ; 

#71 ol^ cIlolEl- jl«-e1 <a^tb #71 Sell^^r #71 ^2 ^ 

#71 ^2: ^ 3^ ^4* #71 ^-g- ^ ^ ^Jf^Jf^ <^*V ^"71 

°1^-*)HM- ^#^1, ^^^r *lll «£#^-; 

a>71 tiflolAli s^o} oI^a.^ *lWRr tiflolAl^ ejig ^^-o. ^. 7l ^ ^ 

3Hl:3.JfEl ^-fr^I, #71 BflolAl^ Sgig Aj- 7 ] yfl o} Al ^ tg) £ 

o}^o]] sflt^}.- SIM A] A. SJ^^- ^J7 ( ^0>^1 #7] UflolAl^ ^71 »] 2 

^#^3.^ <g§^ ^4^# #71 *St ^> <£# ^Hl^H #71 CflolEl. #51 

#^*Kr «lH-*li ^ 
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#7] &3L%3\- <#7] *)H ^.S.^ "^71 Sj-^^H 7>A>*>Jl, 7> 

A>^ 7>A>^-1- ^ti]^J7 ; 

^-71 7}-^oflAi 7 R>^ ^-71 7)*)^ °Hfl4# **fl ^71 o]^0. S 

°J #^S|^r 3* ^fe 7]^l^/ol^ U}^ #314!- 5L^}^r o]^ ^ 

[^T 1 * 4] 

*fl3 IN 5^*1, #7] ^ *1H 3Ji -fl^fe 

°1^3M: 14^, 3*HS 7}^ 4^ Hflo] A^ 

^"71 ^ol] Sjtl: W]]^^^ Aj-71 ^-A]-^ o]s.^^ o)tJ]A, 

^ ^Jf^l 7]JX, ^ ^-71 ^-A> £ ^ 0)^0} c]^ 

iff i^*Kr an ^1 a} ^ W-^-; 

*ll 1 ~ *HJ(^7H, aflolAl^ ^ # 44^4.) sjtfl^l #^Jf#; ^ 

^•71 ^)lj(l< j<: J) ^cfl^ #13} ^Rf Aj-71 BflolAl^ « = h. S «.b1 

^"71 ^j^Sj Oj^-^o) 6j t j)A£ S w^ ^ 7flN HflolAl^ ^#^.3. 3) tH 

°1^3H1 ^fl^fe ^^l" -id^-H, ^-71 ^tfl 01^.^21 *}^, Aj-7] j( Aj- 
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7] 3jtfl o}=-^o] 41^3 «1H^ ^B)S] ^jL(nXls; n< N) ^ -#7l 3|cH ol=. 

.<>1#^- ^"71 ^i^^H #^Hr ^ti] 

5] 

jl ~ *lljN ^tfl^l ^i»7l## ^1^, 

^ <?1^, ^71 j, ^-71 n ^ #7] o)s.^o)l Sfl^}^ o]^o} ^Jr^. # 

7l ^w.^ t^SRr ^ 7]^l^-/ol^ t}^ oVBfluJ-l- i^- 

sfe #*|. 

[^*J- 6] 
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#71 7>^ m^Kr *fll£ 

#7l sflvg *Jj± ^JfS.Jf-Bj #7l ^^lr# ^-71 4| « AlJlS 

#7l ^]JL# #7l o>Eflm-# f-Sfl ^-71 ##*Rr 

#71 71^1^-O.S.^-Bl #71 *)U H6\ X}3L*\ Sfl^ ^ ^1 ^# ol-g-S> 

^ J£#*KiL. #71 fifl^- afll ^*Kr ^- tflolB}- 

^1^*^ i^" ^ ^ i^" *m^l nfltF ^S)^- >I12 #31* 4€*Rr 

M- ^ *ims 4=41 € 3He}- ^Ji** #7l 71^0.^-^ <r^tt #71 dlolBj- 

A Jit4 #71 *f|i jh§ o.5.-fBi 4^Kr 

#7l ^12 Aijiofl #-§-*H #7l €*Hr ^ *n^3. ^l°m ^iil-^v 

^■t!: ^4* #7l JL^r ^ *fl\g 4l5L3-X\ #^Hr til o] El- ^a. ^St^-i- ^1*1- 
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WfV 7] 

(a) 71^1^/61*^- 4^ *flT£«q ^ ^oj) «flxg-^ 

°1 4^31, ^7l 7>^ ^a.#^Ei a}tfl ^fr^fr n^Rr ^ %3 

*)H -«-S*fca, 7>^ o]^^ C-flo]Bl-#^oflA^ ^*Kr ol^s-o) 

^7} S}^ *H ^iL» °1^H ^€ t|olE}tt *|S ^ 

S^VuI o^-fr 2:3 «M ^"71 rfl^ 4*K>^ Aj-7] ^ ^ H 

*H °l-§-*H ^ ^a> <gA> ^sKa, ^ <£ 

^i}-*] dloie} aij:^ oi^ig ^ tiiH-r^ ^l *1H s><y^-E 

^"71 °]^-& ^o^£ *> 7 fl^ 01-^4!; o. 1 Aj. 7 ] 71^1^-a- ^ 

7fl^c> a^u). lE^fr ^-71 S>^= *|H 3^ ^ 3iL, 3 ^ 

*l"5i7°l^ ^ i^*Kr <>1^ 

8] 

^7 *<H1 Sa^A-h O]^ ^.Aj 

(b) ^7} 7)X)^SL5L2?-B\ Aj-7) 3}-^^-^ ^l^S-^-B] ^ ^ 
^>JL, ^7] 7>^ AjiLl:* #7} *)]1 ^-i: ol-g-^c^ ^^JI, Aj- 7 ] 7 ].- *j 
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#7] ?m +\SL£- IfiSHH #7] 7]*]Sf0.3. #7l 2)1 1 ^4 7] 

7\^SL3,^\ #7l Al #?1 Cflo]^ A]^l-^Ei 514- §>^= ^-fj- 

« 41 » S31°J 3#*Hr ^"711 S 3 ^l*Rr ^ 7l^]^-/ol 

^ 4^ #31 4* i^Hr *4l 
[^"tf 9] 

*l]7 *J- 3^ *j)8 $a<>H, #7l (a) 

(al) #7l 71*1^- ^>^M-« ^*fl #?1 ol^S-^Bi #7l ?fl«r #Jl1-S 

oi^ig # 7 i 7>^ ^^i-a- 43I*Rr #31; 

(a2) #7l 7>^ ^if^E] #7l *>^= ^EL A°] ^iL# ^*Hr ^1; 

(a3) #7l ^ ol^-^ ^ ^ S^H, #7l ^2: 

^ SK^S-M ^Jl^ HlH^l- %3L, #7l 3^ o^&cq o] 

(a4) #7l wlm ^ ^ #7l ^eb ^£_m. 6\ttc$ ^-7} °W^i§. =?■ 

£ ^*Rr #7)1; 

(a5) #71 o]^^ ^ ti]B^» ^ *l3L£. ^^Jl, ^4* #71 

afll 3H <*1S3.*1 ^J^Rr ^1; 

(a6) #71 o]^ ^if °l-8-«H #71 7V^t!: °1^^M-^ 

#f^H #71 ^SRr ol^^-s-o] cHo]B|-i-# 4d^S}aL, #71 <d^« C-flolEl-S.^E^ # 
71 °l-g-*H #7l H5)l<y win 
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(a7) #7l TMJ;a cflo]^ H^^g- #7l £s g *K^ofl 45} sefl<y ^ 
a £ ia^sHf #31; 

(a8) ^71 #S ^ ^oifl- ^-71 *J*»}^ ojs.^ ^^-6)1 o]^^ 

irV*}^ #31; 

(a9) ^"71 (a8) #3HH 34** i£^lH/ia^t 

#31; 

(alO) #7] ^2} laflolAji s^o} <a^<*H ^fl^Kr ^7] alM^i *$^5>\. 

<$7] (a9) #3HH ^€ ^4^* ^"71 ^-tV <S^} ^el^>JI, *H <t*V ^ 
^el^ ^41- ^7] eflolEl- ^l^SAi ^*Hr ^711; ^ 

(all) ^-7) c-flolE} ^-7] *fll tIH Ai^s} #7l -tiJ:** 7K> 
*M #^Hr #311- ^«l*}ul, 

^•71 7>^ ^7l 71^1^- #Bflq-# *«fl ^"71 O^^JlS. S5)l<y ^ S ^ 

I^^g- 10] 

*ll9 *J-ofl ^1-7] ( a 2) #31fe 

°l^-&* *al, 3M"*l 7>^ ^Ji^l Wfl^Al^ *J^2} oj 
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#* SE^r #711; 

J 7113] UflolAli ^ #71 ^ 5E^r °1^^ 

BflolAl^ 0 J c J)it?i *>141- ^^ofl ^*fl #7l HlM^i ^ 

^^l ^^Kr ol^j^s.^- o]^ ol^^SAi #7] -tl 

b«£ ^tfl 0]=.^ ol^^s-cfl sfl^Kr Aj-7] ^JrS-^ #71 2)3 WflolAl^ ^ 

1 ^l^iofl Sfl^Hf #S.^t ^-7) AiBfl #^&Rr # 

« t^I^Rs- ^-i- ^-2.3. *Hr 7l^l^-/ol^ t}^ °>Bflu|-# Ift}^ ^ ^ # 

11] 

*)19 ^Hl 5&<>H, ^-71 (b) #7jl*r 

#71 o]^ ^EHti ^a]^ #7l ^SS-JfEi #71 *fll ^ 

^*Rr #7fl; 

^tb ^fJLSHl ^ ^Sl-ElJl #71 *f| 1 3|l«SKr 
#7l 7W ^^--t* ^«Kr #7fl; 
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#7l 7>^ ^JiM" #7l ^ ^111 #7l 

#7i 71^1^-o.s #^Kr #31; 

#7l 7lX|-^O.S^ ^Itb #7] *{|1 *|H #7} *fll S-^-t- ol-§--5> 

^ J±#*}ZL, #71 SflSf- ^1SLS.^-E^ ^€rfe ^ 5fllS ^#^1 tflo]E). 

^ ^ if" *U=^M1 tfltt ^liS. *fl2 #3L-I- 

S.€- Sfl^S <^#^ t-flolEl- ^Ji^ #71 71^1^-O.S.^El #71 C-flolBl- 

#7l Tfli ^ c.s«-e^ 4^*Rr #31; 

#71 4€€ ^ *ims. HMeJ- 3iL*^olH #71 ^12 »H °1 

-g-^H #71 -£*Rr *im5. ^€ tfl^Bl- ^^.-i-#^ ^*Rr #31; £ 

#7l ^i^^ ^lolEf ^iL^ ^^-JI, ^^jr #7l JL^ ^-B- Jfl^ 

^*Hr #311- T^Kr §>fe 71^1 ^-/ol^ ^ #Eim-# 

SEtHrfe o]^ ^Al wj-i^ 
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